Summary
The forging of a superalloy high pressure turbine disk has been simulated using ALPID, an FEM code for analysis of large plastic deformation problems.
The 10IO°C and 1149°C (1850 and strain rates between 10m3 set -1 and 1 set-1. These ranges encompass the feasible hot working conditions for this alloy. Also needed were thermal property data for both the workpiece and dies: thermal conductivity and specific heat.
The first simulation was carried out for a forge temperature of 1121OC (2050°F) and a strain rate of 8.3 X 10m3 set-1 (0.5 min-1.) Both the workpiece and the die were initially at the same temperature and a constant friction factor of 0.2 was used. The initial die velocity was selected to give a strain rate of 8.3 X 10e3 set -1 based on the initial height of the billet.
The die velocity was continuously reduced throughout the simulation to maintain a constant strain rate. A two step forge operation was simulated.
In this case, for lubrication and inspection, the forging was carried out part way to the finish in the first step (the prefinish step) and then forged to the final configuration in the same dies in a second step (the finish operation.)
The initial finite element meshes of the workpiece and die are shown in Figure  3 .
The workpiece mesh at the end of the prefinish step is shown in Figure  4 .
The workpiece mesh at the end of the prefinish step is not Figure  9 are MC carbides. In Figure  1 the 500X optical microstructure from the high noise area of the forging is compared to a 500X microstructure from a compression specimen deformed at 1149OC (2100'F.J In Figure  2 a 500X microstructure from the low noise area of the forging is compared to a 500X microstructure from a compression specimen deformed at 1135'C (2075'='F.) The comparisons support the premise that the sonic noise and the forged microstructure in Figure  la have resulted from a process in which the temperature has risen too high, up to 1149'C (2100"F), in localized areas of the forging. The forged microstructure in Figure  la represents a position in the rim of the forging on the boundary of the region highlighted in Figure  6 
